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DESCRIPTION OF MEMPHIS SEWER SYSTEM. 


So many inquiries are made concerning the sewer system 
of the City of Memphis, that it is deemed advisable to print 
in pamphlet form the sewer reports for 1889 and 1890, also 
to give a full account and description of the sewer system up 
to the present date. 


During the yellow fever epidemic of 1878 and 1879 the 
question of sewers was agitated, resulting in the adoption 
of the separate system as recommended by Col. Geo. EH. 
Waring, jr., of Newport, R. I. 


From March, 1879, for about two years, Col. Geo. E. Waring, 
jr-, was in charge as Designing and Consulting Engineer. 
Afterward Maj. J. H. Humphrey of Memphis was Engineer 
in charge of the work. During 1883 the work was turned 
over to the city and placed in charge of the City Engineer, 
Maj. Niles Meriwether. In the year 1880 24,2, miles of sewers 
were built and about 6 miles during 1881, making a total of 
about 30 miles laid, when the city assumed charge. The 
following is a description of the system as furnished by Col. 
Geo. E. Waring, jr.: 


“The unit of the system is a sewer of vitrified pipe six 
inches in diameter with tight joints, laid in the street (or in 
the alley between two streets where said alley exists), having 
at its upper end a ‘Rogers Field Flush Tank,’ with a dis- 
charging capacity of 112 gallons. All the houses on both 
sides of the sewer are connected with it by four-inch pipes of 
the same material. The house connection drains enter the 
sewer at an acute angle and by a funnel-shaped branch piece, 
which delivers the house waste at the bottom of the sewer 
and which ventilatesit to its top. The house connection drain 
has no top, and it is continued by an untrapped soil pipe, four 
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inches in diameter, which continues above the roof of the 
house. Therefore every house connection furnishes free ven- 
tilation to the sewer. The water closets, sinks and other ves- 
sels in the house are separated from the soil pipe and drain, 
each by its own trap. The flush tank is fed by a constant 
small stream from the water works,only sufficient to fill it about 
once in twenty-four hours. When full, the continuance of 
the same small stream causes its automatic siphon to come 
into action, and the entire contents of the tank are discharged 
directly into the head of the sewer in from 36 to 40 seconds. 
This rapid discharge of such a volume flushes the sewer com- 
pletely. Atthe lower end ofthe sewer, near its junction with 
the river, there is a fresh air inlet to supply the upward draft 
through the soil pipes of the houses. 

“The six-inch sewer, after receiving not to exceed 300 
house drains, discharges into a main or sub-main sewer of 
eight inches diameter or more, and the sub-main discharges 
into the larger mains. The sizes of the sub-mains and mains 
are of 8-inch, 10-inch, 12-inch, 15-inch and 20-inch diameters. 
The greatest flow of the 20-inch main sewer, about 3000 
houses being connected, is about nine inches deep. Porous 
subsoil tile drains are laid in the same trench with the sewer, 
to under-drain the ground, and these discharge directly into 
Bayou Gayoso.” 

Referring to the first report made by the City Engineer in 
1882, we find the following : 

“The obstructions thus far for the two years have been 
altogether in the 4-inch and 6-inch laterals, a total of 75. The 
entire cost of removing these obstructions for the two years 
was $1012.55, cost per stoppage $18.50, cleaning the mains 
$285.40. : 

“The system in the main has so far worked admirably and 
has given entire satisfaction. It has, however, grown so rapidly 
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and now covers so much territory on the east and west sides 
of Bayou Gayoso that the main lines are at times taxed quite 
to their full capacity, showing that they will in time have to 
be enlarged at certain points.” 

In the Biennial Report made in 1884, we find for the two 
_ years 164 obstructions in the sewers, costing for removal 
$1982.15, cost per stoppage $12.10, cost of cleaning main 
sewers $738.60, 

The Biennial Report for 1886 shows the cost of the Monroe 
street intercepting sewer, which was constructed “in conse- 
quence of the excessive tax put upon the east and west mains 
of the original system, which had become so overcharged as 
to make it necessary to tap it at several points north of Mon- 
roe street with discharge pipes into the bayou.” The number 
of obstructions for the two years were 391, costing for removal 
$4215.15, cost per stoppage $10.75, cost of cleaning main 
sewer $1819.75. : 

The Biennial Report for 1888 shows as follows: 229 obstruc- 
tions removed at a cost of $2510.61, cost per stoppage $10.96 
—with two exceptions all the stoppages occurred in 6-inch 
laterals—cost of cleaning main sewer $1611.70. 


SUMMARY OF THE ABOVE. 
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In the years 1889 and 1890 the building of manholes was 
pushed forward, 155 manholes being built, the effect of which 
is very plain in the cost of removing stoppages and the clean- 
ing of main sewer, besides the great saving in time and labor. 
During 1889 a force of nine men have attended to the removal 
of stoppages, cleaning of mains, putting in house connections 
and building manholes, ete. 


A careful examination of the above figures show— 

First—That the unit, or 6-inch pipe, is too small, as nearly 
all of the stoppages occur in them; very few in larger pipes 
where properly laid. 


Second—That for the economical working of a system of 
sewers manholes are a necessity, and in this connection it is 
well to state that all changes of grade or direction in lines 
should be made in manholes, as these are the points where 
stoppages most occur. It is well also, in planning a system of 
sewers, to be careful to lay the mains deep enough and make 
them large enough to allow of extensions when needed. 


Referring back to the extracts from the different reports, it 
will be noticed that as early as 1882 the main sewers were at 
times taxed to their full capacity. In 1885-86 the main sewers 
had become so overcharged as to make it necessary to tap 
them at several points north of Monroe street, with discharge 
pipes into the bayou, and to build the Monroe street inter- 
cepting 24-inch sewer a distance of 3243 ‘feet direct to the river, 
at a cost of $18,738. Referring to the report for 1890, it 
will be seen that the necessity for another intercepting sewer 
still further south is forced upon the city. 


Chelsea is the northern portion of Memphis, consisting of 
the Ninth Ward. Itisseparated from the balance of the city 
by Bayou Gayoso, and was not included in the Waring 
system. 
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In April, 1888, by an order of the Council, a survey was 
made by Mr. R. F. Hartford of Chattanooga, Tenn., and a 
plan submitted. In August work-was started. The follow- 
ing description of the system is taken from Mr. Hartford’s 
report to the Council for the years 1887 and 1888: 


‘The minimum size of pipe used in lateral lines will-be 
8 inches. No curves will be admitted into the system, except- 
ing in manholes, where all changes in alignment, both vertical 
and horizontal, will be made. A manhole will be built at 
every intersection, which will place them about 380 feet apart. 
Channels of the proper size and form, straight and curved, 
will be molded in the cement floors of the manholes, care being 
taken that sufficient fall is secured on curves to overcome all 
frictional resistance to flow. 


** At the upper end of all lateral lines, an automatic flush 
tank of suitable capacity will be placed to discharge directly 
into the sewers. 7 


“House connection branches will be extended to the sides 
of the street or alley in which the sewer may lie. They will 
be of 6-inch clay pipe cement jointed, and have at their upper 
ends an ‘increaser’ from 4 to 6 inches, to receive the house 
drain, which will be 4 inches in diameter. This feature will 
enable us to get a better fall to the house drain, and it is be- 
lieved we will be relieved from the now common annoyance 
of opening pavements to remove obstructions in house con- 
nection branches. This district is very favorably located for 
the construction of a model system of sewerage, being so laid 
out that every portion may be served by sewers placed only 
in alleys, leaving the surfaces of all streets free from any future 
disturbance for connections, repairs, or the removal of obstruc- 
tions. It is believed, however, that all danger from obstruc- 
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tions is removed by providing pipes of ample size and gradients, 
the introduction of manholes, placed within easy distances of 
each other, and the avoidance of all curves between.” 


The expenses, ete., of maintenance of this system will be 
kept separate and distinct from that of the Waring system, 
so that an intelligent comparison can in the future be made of 
the relative value and efficiency of the two systems. 


OPERATIONS OF SEWER DEPARTMENT IN 1889 


In the past year there have been issued vouchers and pay- 
rolls from this department to the amount of eighteen thou- 
sand, two hundred and eighty-four dollars and eighty cents 
($18,284.80), of which amount two hundred and two dollars 
and one cent ($202.01) should be charged to the repairs of 
culverts, etc., (street department) and thirty-nine dollars and 
eighty-seven cents ($39.87) to repairs of fire cisterns (Fire 
Department), thus showing eighteen thousand, no hundred 
and forty-two dollars and ninety-two cents ($18,042.92) to 
sewers proper. Of that amount eleven thousand, four hun- 
dred and eighty-seven dollars and eleven cents ($11,487.11) 
was for the construction of new lines, and four thousand, 
seven hundred and twenty-two dollars and forty-four cents 
($4,722.44) for maintenance of the system, including six hun- 
dred and thirty-eight dollars and five cents ($638.05) material 
on hand. All, of which is fully set forth in the report here- 
with submitted of Mr. J. H. Elliott, Engineer-in-charge, and 
which is made a part of this report. Mr. Elliott’s report is 
full and explicit as to details of cost and construction, and in 
recommendations for the future, in all of which I fully con- 
eur. Having discussed all these points in former reports, it 
would seem needless to here enlarge further upon the neces- 
sity of the work. It has become simply a question of the 
best method, and of means and time in which to perform the 
work. Unforeseen difficulties and new problems arise and 
grow with the growth of the city, and must be met and dealt 
with in turn as best we can. 
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Report of J. H. Elliott, Engineer-in-Charge. 
In the past year there have been added to the general sys- 


tem 1 and 518, miles of sewers, 3314 feet of which is an 


addition to the Chelsea system ; the remainder—29193 feet— | 
is an addition to the Waring system. There have been con- 
structed 52 manholes—8 manholes in the Chelsea system and 
the remainder—44 manholes—in the Waring system. Nine. 
flush tanks have been built, 3 on the Chelsea and 6 on the 
Waring system. 

One hundred and thirty-five obstructions have been removed 
at a cost of $718. Attention is called to the fact that whereas 
the stoppages were more numerous during the past year than 
the previous years, the cost of removal has diminished. This 
is attributable to the numerous manholes built, and would urge 
the building of manholes at every intersection, and at stated 
intervals throughout the whole system, as rapidly as possible. 

The following measurements of depth of sewage flow were 
made in manholes along the lines of the east and west mains 
from Vance street north to their junction. Time of measure- 
ment between 12 o’clock m. and 2 p.m.: 


WEST MAIN. 

Hadden avenue, north of Vance, 10- inch pipe, depth 8 
inches. 

Hadden avenue, north of Linden, 12-inch pipe, go: 103 
inches. 

Hadden avenue, south of Beale, 12-inch pipe, depth 123 
inches. 

Hernando street, north of Beale, 12-inch pipe, depth 12 
inches. 

Hernando street and Gayoso, 12-inch pipe, depth ot} inchen 

DeSoto street, south of Union, 15-inch pipe, depth 10 
inches. 

Junction with Monroe street sewer, 15-inch pipe, depth 6 


inches. . 
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Between Madison and Court streets, 15-inch pipe, depth 4 
inches. | ' 

Between Court and Jefferson streets, 15-inch pipe, depth 5 
inches. 

At Fourth and Poplar, 15-inch pipe, depth 53 inches. 

At Market, 15-inch pipe, depth 6:inches. 

At Winchester, 15-inch pipe, depth 8 inches. 

Junction of east and west mains, depth 9 inches. 


EAST MAIN. 


Turley street, north of Linden, 10-inch pipe, depth 6 inches. 

Turley street, south of Beale, 10-inch pipe, depth 9 inches. 

Gayoso street, 12-inch pipe, depth 9 inches. 

Between Union and Monroe, 12-inch pipe, depth 8 inches. 

Between Union and Madison, 12-inch pipe, depth 1 inch. 

Court, 12-inch pipe, depth 23 inches. 

Adams street, 12-inch pipe, depth 4 inches. 

Poplar street, 12-inch pipe, depth 8 inches. 

Carroll street, 12-inch pipe, depth 7 inches. 

Winchester street, 12-inch pipe, depth 7 inches. 

At bridge, 12-inch pipe, depth 10 inches. 

Junction east and west mains, depth 9 inches. 

Monroe street sewer at DeSoto street, 24-inch pipe, depth 
11 inches. 


These measurements show that the mains south of Monroe 
street are overcharged and should be relieved at once. 


The report of the Chelsea system shows 3314 feet of sew- 
ers constructed. The 10-inch lateral in alley north of Mill 
street, running east 1730 feet, was laid at an average depth of 
13 feet; maximum depth 20 feet. This was through very 
treacherous ground, water being very near the surface. 
Through a large portion of the distance the trench had to be 
braced to prevent caving, and the sewer pipe had to be kept 
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up with each day’s work, so as to drain the ground for the 
next day, water in the wells on the adjacent property stand- 
ing within ten feet of the surface. 

Referring to the Chelsea statement, we find the total cost 
of pipe laid during the past year to be $9054.99. If from 
this amount we deduct the cost of the iron bridge across 
Bayou Gayoso, which properly belongs to the statement of 
the year 1888, amounting to $1958.70, and divide the remain- 
der by the length of the pipe laid, 3314 feet, we find the cost 
per foot of the pipe laid in 1889 to be $1.24% per foot. 

The balance of this work should be pushed to a speedy 
conclusion, together with an adequate water supply. 

‘As far as the Chelsea system of sewers is concerned, it is 
simply a question of money, as the present plan, when com- 
pleted, will thoroughly cover the territory. But there is 
another problem staring us in the face, and one which cannot 
be much longer delayed, and that is the relief of the Waring 
system. 

Our city is increasing each year with an accelerated move- 
ment; the number of buildings during the past year has 
exceeded anything known in its history, and the prospects 
for the coming years are still brighter. 

In making any plans at this time we have to consider and 
discount what the future may have in store for us, as far as is 
possible, and whatever plan is adopted, and whatever work 
is done, should be with a clear and full understanding of what 
the future may bring, and not for our present needs alone. 

Let us look at the known factors of the problem and try 
to reach the desired answer. 

They are as follows: 


1. A system of sewers which the city in a great measure has 
outgrown. 


Operations of Sewer Department in 1889. 18 


2. The outlet of the present system into Wolf River. 

During the past summer a bar, which has been forming 
for a number of years, made its appearance, it may be said 
almost full grown, directly across the mouth of Wolf River. 
This will eventually force the extension of the present out- 
let further south, as originally contemplated by Col. Waring. 
The small amount of water brought down by this stream, 
and its consequent sluggish movement during low water, 
makes it a very undesirable outlet for any large amount of 
sewage. 

3. The topography of Memphis. About a mile south of 
the southern limits of the city a ridge, starting on the banks 
of the Mississippi River in Fort Pickering, running almost due . 
east, forms the divide between the waters of Wolf River on the 
north and Nonconnah Creek on the south. All the country 
north of this ridge, including the entire city of Memphis, 
with its eastern and southern suburbs, drains north, forming 
the different bayous which divide up our city. 


These in brief are the three most important factors in our 
problem. Let us examine them closely and see what they 
reveal : 

1. A system of sewers that the city has outgrown. 

2. The discharge of the sewers into Wolf River. 

3. The natural drainage of the city and adjacent country 
from south to north into Wolf River. 

The solution of the above is the plan which will utilize the 
present system, discharge the sewage into the Mississippi 
River by the most direct route, and utilize the natural drain- 
age to the greatest advantage at the least cost. 

The following plan is respectfully submitted, which appears 
to fill the above conditions : 

A line of pipe starting at the foot of Trezevant street, fol- 
lowing Trezevant street to and under Main street, thence 
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along the line of Elliott street to Calhoun street, and through 
to Bayou DeSoto. 

This line would strike the head of the Waring mains (east 
and west), relieving the Waring system as far north as Mon- 
roe street, and would allow of an extension south to McLe- 
more avenue, andeast to the Memphis & Charleston Railroad 
junction. 

This would allow of an east extension of the Monroe street 
sewer under the M. & C. Railroad tracks, which would then 
become the main instead of a relief sewer, placing the War- 
ing system in the position of sub-mains and laterals. The 
outlet of the Waring system at Wolf River will have to be 
moved south sufficiently to allow the discharge to empty into 
the Mississippi River, and enlarged, looking forward to an 
extension east, to reach the territory north of the Monroe 
street sewer line and east of the city limits. 

Attention is called to the great improvement in our plumb- 
ing work. To the untiring energy of the inspector, Mr. 
William Lunn, and his hearty interest in his work is this 
improvement greatly due; and it may also be added that 
we. have in this work, as a rule, the hearty co - operation 
of the plumbers, who have come to realize that they have, 
if possible, as much or more interest in first-class plumbing 
and good sanitary work. They have almost with, one accord 
rendered their support in the execution of the plumbing laws 
laid down by the Council and Board of Health. These laws, 
adopted in 1884, are now, for the first time, strictly enforced. 
Bad plumbing is now a thing of the past. We have been 
able, with the active assistance afforded us by the Board of 
Health, to reach a good deal of unsanitary work done in past 
years, and correct the same. We are pushing this as fast as 
practicable, and hope that in a short time this class of Were 
will be eliminated from our city. 
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SUMMARY OF WORK—SEWER DEPARTMENT. 


There have uel constructed : 
1,18, miles of sewers. 
52 Pe adstoa: 
9 flush tanks. 


There have been connected with the sewers : 
592 water closets. 
439 kitchen and yard sinks. 
108 bath tubs. 
87 wash basins. 
37 urinals. 
1 elevator. 
11 laundry tubs. 
1 ceilar drain. 
3 troughs. 
4 drinking slabs. 
135 obstructions removed, costing $718.01. 
New lines, 1889, $11,485.91. 
Maintenance, 1889, $4,740.99. 


The system and service of the whole system to date (Jan- 
uary 1, 1890), is as follows : 


New sewer lines, . . - . . « 42,75, miles 
Old sewer lines (bought by T. D), - . . « « 474, miles 
Sub-soil drains, . . ~ + « « « 86,8, miles 
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Detailed Statement of the Cost of Material and Labor Used in the 
Construction of the Chelsea Sewer for the Year 1889. 


MAIN LINE. 
ELOg UHIA Be ACTORS DAY OU 5c 0+. cyeca dev sapetaceoutassyybaniyitped onsen $1,947.00 
ESUMIEE so cesh na dies veces cnccnscokucepecendbsnvi-neunds ooalonh hl Coreniaae ES 11.70—1, 958.70 
LATERAL LINES. 
Pipe aceotnt Jno. A. Demies.,J66ss saisans texvesemespavsacnenestent $1,337.60 
Cement ‘* . Veneer e iis eran or Mate SRY Hip ene a5 74.20 
Iron Pipe account Dennis Long & Cow... siscsssssce coocseoes 153.65 
Sand account M.) Moc B, Gay iaii. ct iiecwdesasocwevs nce ys aeeaennee 11.25 
Brick acecunt. Jno; (Cubbies sys scitigscencdi venans shes cee ienees 5.21 
amber account: Williams! Coxi;. 0... .asmaneorenshenseateaewas 54.10 
Pools; etc:, account ee presi co Oy... .<cspuevssvcsgemeewasrien es 21.20 
Labor-— Pay coll. iii: iivetasinee aves iiess saan bacite worungubeson latest 1,988 .05—3 , 645.26 
FLUSH TANKS AND MANHOLES. 
Making water connections to flush tanks............06-cceseeees $* 216522 
Brick Account [NGOs CUDDINS sceneneed ves hescamcsadweamnecteredteneues 134.83 
Gement account JnowAy DENIER sc. ccisscescstes cous igeeeapaes oat 56.00 
Baba account Mi Mi tB Co... 5... ssvsvecccumnmpebencepeaspasele tons 15.00 
Rims and covers account Livermore F. & M. Co.............. 142.23 
62 steps:account Livermore Fi & Mi Co... cars ives cs cccccdsone 14.05 
Labor account—Pay roll 5.0 cib.5s.00rvoneanaipenedon oece: oneness 187.11— 765.44 
MOTB 55a havanicdoned bene} densaaohi ob exanaa ie eenes hie T enh erCon $ §,369.40 
VITRIFIED PIPE LAID. 
PAPAS UWE coc scinn aay ne Npwodie Venanseud’s naten reteset pot: EOE 
1OxB-inch: ¥'s,:6 pieces. Ga cacicics rie le Seet 
POxG-iech VS G6 PISCE loss... scdswseeradsins 136 feet—1,735 feet 
BUNGH PIPES; issih) seweeenesseses cog narecsuameegese 914.5 feet 
8xG-inch Y’s, 68 pieces.......cscceseeeeeseeeee 136 feet—1,050.5 feet 
GaIMEHE IDE Ni sae avusenes seGe sl ves erbaneboeren els 468 feet 
PxXOANnCH V's; 6 MECES =: crimesveetteaceeen eos 12 feet—- 480 feet 
Total length vitrified pipe laid |, 10.5.0 iecscidesseeass somane 3,265.5 feet : 
Total length 8-inch iron pipe laid ..,............ BR ioeevs 48.5 feet 
fotablength of pipe land .;.:. saiscstecseencss teas euce 3,314 feet 
Eight manholes. Three flush tanks. 
PIPE ON HAND. 
ASG feet. 10-inch pipe ati GC. sc caciass.uuacs waves camsusees $315.90 
L6G feet Siinch pipe at Accs. ol) tes aaenes saveatany 7.20 
117 pieces 10x6-inch Y’s at $2.95...... .cscceseccserovees 345.15 
Si pieces BaG-inch Y's at 32.03... 6.css0oss dasdessecses 62.93— 731.18 
IveSseb 1 sper -COMbs OMe stikersccerciesd sepecccveoesees 416.77 
Valo&of: pipe oa hemi; daiskessecsss heamaaves $ 814.41—6,369.40 
Deducting this amount from total ........... cee eee cee 314.41 


Gives the cost of the sewers for 1889............s0000 $6,054.99 
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SUMMARY 
Of total length of pipes laid and cost of the Chelsea system to date. 


MeMeIt @ADERGECE Th 1SBB.... cccccveccscccs <eeveense sovsesqeeacues $9 ,570.99 
Pee MOOG 1 LBRO os vcsscceieeeccneseenveciceua's ewceces 6,054.99 


RN RNIN EERE. os ccaas Geuciene dan bonace coutWeWoede scanee $15,625.98 
TOTAL LENGTH PIPE LAID IN 1888 AND 1889. 
BOPIBEN PINE, ViItTEMEd. ....3..6.cccces ccecse cose 577 _~— feet 
tere InOte VS) SiPlECS. occ... .sce cevacwase decees 16 feet— 593 feet 
I MIRE Mla avi Voade a vache sneknccs cose nvqeen ese 158 feet 
POAT YS! 2ey PIECES coc csScsvescos: ececcses 70 feet— 228 feet 
ET aod a Sedan Sa x cdenanvetnesivenssesas wo 832 ~ feet 
PE eAeSGIE VS. Dip ICCES oe: siessexesewsecessan 50 feet— 382 feet 
12-inch pipe............ fepdea kes ow eun~nivee, “ores o- ake: feet 
paeeemen Y's, 10) pleces..<. . oo. -cscce woocee 20 feet— 147 feet 
RMN SARE ais pon.aaniden vedexo'nkase's9 086 seucan 2,727 = feet 
OER er BEGIN OY 7S. Or PICCES sac ccc ceccqelscdes secestcs 12 = feet 
ermeeemelt YS. OO PIECES... 2 ....c.cececes vaceastes 186 feet 
SS Ga eC np a 144 feet—3,019 feet 
MI NIE ic eins dp ain 4 csv che xe yeedero4 «. 05004 010.5 feet 
MAIC NS." 74 PIECES 06s soiceescs coceviees 148 feet 
Bee-gem ¥7S,-S4 pieces... 55.65... kes, 68 feet—1,726.5 feet 
6-inch pipe....... Pen oka yelnen aap ervalecies cated 468 feet 
Metrdnen. ¥ S, G Pieces... 5.0.0 eens cece ys cles 12 feet— 480 feet 
IIE islaicas vasech Az-aay sence e ss000s ccocse sud 1,352 feet—1,352 feet 
Total vitrified pipe laid.................... 7,927 .5 feet 
IRON PIPE. : 
INI TING See aes Nacaea dtneds cotactiees cdss<«0 
Papeete YS, GO DICCES <j .cccs) cedeesssccsvlecsee 
20x10-inch Double Y’s, 2 pieces.............. 434.7 feet 
PERM IEG os corcrecd duvccteeras jecduds eacisncesdacie 
18x6-inch Double Y’s, 1 piece................. 162.8 feet 
OU) 5 a eg ie Oo 84 feet 
BNE REN aceacatdae dite tdvne sesdcress'4eesv exes 48.5 feet 


TIONING Spo o(eo iaass civccediccessorsvasseseeace’  O4 feet 


POtAL 1900 Pipe) IAI... 2. sence .6iccsese cease 764 feet 
Total vitrified pipe laid.................... 7,927.5 feet 
ota) length of pipe...... ........... 8,691.5 lin. feet 
NM ic cdeddckscnne Vu s6dvsacess neveceeet 18 
NEB ov acsh Geckydircce sce assteete. «cdasscee 5 
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Table Showing Cost of Sewer Department from January 1, 1889, to 


January 1, 1890. 


SORE Ea, coca cn hatch vlhenss sabe nisksepetammedd Wap id Rare kate $ .1,276.66 
CONSTRUCTION. 
D mew flush tandems, jy isayihi sx Geeks dss pibnadses, vnnesenenns $ 510.49 
Bye mS Wo TaD OUR eb, eae och eee Mbearia ae aka, 0 oat ee 2,284.96 
185 house commectioes, (sjesAseiiibiiess »ciagnaden enone raanes 1,463.613 
3314 feet new lines Chelsea system..............sesacessseess 5,605.16 
2919 feet new lines Waring system..........0. cesses ssareesee 2,093.16— 11,957.383 
MAINTENANCE. 
PeEPaiitiyy AUS CABG eos i as has occ hu seis ode Payee $ 1,648.55 
REP alr iiig: WANE seis ie! aus sb ys Wid ca oR Salgace | alee 43.02 
135 obstructions Temovedacs) aon iis. eens 718.013 
PRO PAiTings CEPCR ES aici k: nheensatponrbat det acc pcan 361.11 
Repairing damages: 20... .i.sc.3s desene Eeed ewe ae eevee 30.10 
BGDGiTINg SEWERS a eresiedirsiarss (dsesnindess aggebdedesend suviden 127.81 
Glcanine sew ers, ciate i300" 2, iagaemuva tuner esed cocase 89.46 
Cleaning sewers, ‘Jaterais.i..34 cue scavn soshdveed vas vasbyne 93.20 
AD OIS VOTO y ck ti tia tee ey eure out, Sie oo, NL TaMEa ates aa am 3804 48 
RPE WEDORSER ia cuits agers dene s decNep oda aa peer A ccussaures 88.55 
UO PRLIMVCR GONE is vkeiacnkty sass da'khss reso chee Veekepahiuyns Ak ate ie 1,200.00 
MILSCENANCOUS. | icine soccldevindvere stiwbisdabe (iin SEMEN gue oboe 185.95— 4,890.22 
POCA BOWETS (10035 iis vececavicy scudeduecctten  cdiveren cos saaves $18,124.27 
Work done and to be charged to Engineer Depart- 
MASSE '( Culvet tS; StC.) oss pesusw shee aus zer>-3 ap any enna 202.01 
Work done on fire systems and to be charged to Fire 
DOPRLtMEN ba... A cewaccs sreavan torr o Rand ou cotiss SrETORS Soe embee 39.87 
$18,366.15 
CREDITS. 
By J. F. Fisher, drawn in December, 1888............... $ 50.00 
Paidcby..P actors’ Press; t@cak.cs iimasen «i ccchemeneseasaneks 15.00 
PAG DY: Bs RGSS Me Cesc soeg iii GING) apes s'sscdae camane ought 11.35 
Paid Dy Artesian: Water Ce. i.isis snvect <Lsann-cnnsnane: tnee 5.00 81.35 
Total amount Of VOUCMOTS -iacsi car eccssaaevce seongaveeas $18, 284.80 


OPERATIONS OF SEWER DEPARTMENT IN 1890 


The expenditures and work in this department are fully set 
forth in the report herewith submitted of Mr. Jas. H. Elliott, 
Engineer-in-charge, which is made a part of this report. It 
will be seen that the report gives the details of cost and dis- 
tribution of the same in a full and comprehensive manner, 
leaving but little to be said. I fully concur in the recom- 
mendations made by him with regard to future work and the 
necessity of relief in certain directions. 

I think the cut-oft in the west main sewer, which he recom- 
mends, should be made as soon as practicable, and certainly 
that part between Gayoso and Monroe streets, in the exten- 
sion northward on Hernando, across to Monroe street sewer. 

It would seem that we have now reached a period in the 
growth of the city when it has become necessary, to build in 
the near future one or two large intercepting sewers, discharg- 
ing by independent outlets directly into the river, for which 
surveys and plans should be made as soon as the time and 
means will permit. They have been so fully presented and 
discussed in previous reports, I deem it unnecessary to further 
enlarge upon the subject, further than to say that no such 
work should be done, without considering the territory that it 
is practicable to reach beyond and within areasonable area of 
the present city limits. In other words, these sewers should be 
made sufficiently large to accommodate territory beyond our 
present limits that may be brought in within a few years. 
The following statement shows the mileage and cost of sewers 
from December, 1880, to the present time: 

New sewer lines, . . Poo hb eeomiles 
Old sewer lines (bought by .. D ), RTA TS) 250 Ula 
mame Operation, © 6. 2. oT ae 
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SUMMARY OF WORK DONE BY THIS DEPARTMENT FROM FEB- 
RUARY, 1879, TO DECEMBER 831, 1890. 
Total, embracing construction, maintenance and miscellaneous work 2 


February 1, 1879, to November 30, 1880, 25,3, miles; old sewers 


bought by Taxing District, 275—2618).......s.ceesesscevoesccsssuseeesses $183 , 086.02 
December 1, 1880, to December 1, 1882, 1038, miles.........0...00-2se0 79,050.14 
December 1, 1882, to December 1, 1884, 25%, miles........ .ceseee-ceoee 21,595.70 
December 1, 1884, to December 1, 1886, 253; miles; old sewer 

BOteht, 2 miles, 4787... ccvas’ daenwons avapay ioaues assesdec'steees ean 40,666.44 
December 1, 1886, to December 1, 1888, 2,19, miles............2. ceeeee 32,794.91 
TRESS! Leh tile a isi cibde halk sons avons sncsndtunbucsnte sonst evens voldenewasenee 18,284.80 
THITEDO; DAfy Miles cca PAs bs eieee nec seh pees wae a ee od ep een 23,836.17 

Grand total 20y5; Sve. io..0r <cksss axnvwss te aisanwns eter snssesenenapaleee $399 314.18 


Average per mile, about $8,100. 


Report of J. H. Elliott, Engineer-in-Charge. 


During the year 2;43, miles of sewers have been built, 3610 
feet of which is an addition to the Chelsea system, 8088 feet 
to the Waring system, and 1258 feet an independent line 
(12-inch pipe) on Beale street, commencing opposite Mul- 
berry street and running west to the river — Grand Opera 
House sewer. 


There have been constructed 103 new manholes : 
62 on the old lines of the Waring system. 
32 on the new lines of the Waring system. 
9 on the new lines of the Chelsea system. 


Also 15 flush tanks, as follows: 

2 on the old lines of the Waring system. 

10 on the new lines of the Waring system. 

3 on the new lines of the Chelsea system. 
300 house connections have been made with the sewers 

during the year; 134 obstructions have been removed at a 
cost of $568.63, average $4.24, a reduction of $1.08 per stop- 
page from 1889. . 
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Below will be found table of sewers, as laid in the different 
wards, with total cost and size of pipe: 


Wards |12-In.| 10 In.| 8-In. | 6-In, | 4-In. | Total 


Pipe | Pipe | Pipe | Pipe | Pipe | Length| °° 

OMNTAU EES, didrteWan sda |Sadoscatcl cucuaaneu}siscesccal! SOG" | ses ccece. 266 $144.86 
a ee 12587 | oossese. 88’ | 1667 |......... 1512 | 2,129.95 
MM esis cbc ue fice scut | cckssutsl scnsiee: 258 | 154’| 4127 | 329.15 
eg a ee ai 2877| 10°| 2977| 293.50 
SIRS Re ito area ue 553’ | 22471 948’ | 465.04 
(SERENE RS PRIN ere 3867’ | 276’| 4143’ | 2,707.85 
Oc oi. 240’ | 2577’ | 672’ | 5667 |........ 4055’ | - 3,545.81 
ES EE AS TS aE 2959 | 674’ | 340’| 3273’ | 1,748.89 

eS See 1498’ | 2577’ | 30197 | 6637” | 10047| 14906” |$11,365.05 


The increase in cost of keeping clear the east and west 
mains, south of their junction with the Monroe street sewer, 
shows the need of some action for the relief of those two main 
lines. During the past summer levels were taken in the man- 
holes on the west main from Vance street north to its junction 
with the Monroe sewer and profile and map made of the line, 
which show the following result : 


Between Vance and Pontotoc the main line shows a de- 
pression or dip of 0.4 feet, and between Linden and Beale 
streets another of 0.6 feet, as the main sewer at this point is 
only a 12-inch pipe; these dips greatly reduce the capacity 
of this important line, and unless continually cleaned would 
soon fill up from deposits. The only remedy for this, is to 
construct a new line from Vance to Beale in either the east 
or west sidewalk. Again, following this line north, the pro- 
file and original notes show a level of about 500 feet in alley 
south of Union street between Hernando and DeSoto streets ; 
this further retards the already diminished flow. The remedy 
for this is easily found. Referring to the map, we find that 
the sewer leaves Hernando street with a sharp curve, and 
runs east to DeSoto street, through the alley south of Union 
street, thence north-east across DeSoto street, and through 
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private property on Monroe street to its junction with the 
Monroe street sewer just west of the bayou. Now, if at 
Hernando street instead of turning east we continue the 
line in the east sidewalk of Hernando street to and across 
Union street and through alley east of Third street to the 
Monroe street sewer, we not only shorten the line 350 feet, 
but also obtain an increased fall of 3 feet. This pipe should 
be 18 inches and run through to Vance street, the welfare of 
the numerous branches of which this line is the outlet being 
dependent on its flow capacity. This line has been relieved 
by an overflow into the bayou at the culvert at the intersec- 
tion of Hernando and Gayoso streets. During the past sum- — 
mer two other overflows into the bayou have been built, one 
on the west main south of Vance, and the other on the east 
main at the north line of Vance street. 


We were compelled to relieve the sewers in some way 
before cutting the pipe in several manholes built for the pur- 
pose of cleaning the mains. After cutting the pipes these 
overflows were sealed up. These facts are stated to show the 
urgent need of some relief for our main lines. We are now 
at that point, that unless some relief is given the east and 
west mains by an intercepting sewer south of Vance street, 
the question is forced on us, of which of two evils to choose, 
the retention of sewage in the sewers, caused by being over- 
charged and consequently in the house connections, ete., or 
the discharge of surplus sewage into the bayous. 


There is another fact which should be remedied as soon 
as possible, and that is the discharge of storm water through 
our sewers, after heavy rains the depth of water in the man- 
holes being as much as 4 feet in places. A great many houses 
have direct connection with the sewers from their down spouts ; 
yards are filled up and graded so as to drain off through the 
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slop sinks. There arealso a great many localities which have 
no other outlet for storm water except through the sewers. 
An instance of this is furnished in Cow alley, between Poplar 
and Exchange streets. This alley is in a depression, and the 
original drainage was west across High street. High street 
has been filled up, and the lot east of High street, thus cut- 
ting off all drainage. The drainage from this large area all 
passes through a 6-inch sewer. This pipe is continually stop- 
ping up from sediment brought in through 3 inlets in Cow 
alley; through which the storm water enters. These inlets 
should be removed and the alley opened to High street, prop- 
erly graded, curbed and paved, in accordance with plan pre- 
scribed in 1889. The cost of right of way and paving will 
not exceed $2000. ‘There is not a more unsanitary situation 
in the city, nor one that requires more immediate attention. 
It requires but a cursory examination of its situation to sus- 
tain the facts herein stated. It becomes an absolute necessity 
to put in these three inlets to the sewer, to relieve the neigh- 
borhood of a large pond of water—at the time. They should 
now be closed, and the alley opened and paved to carry the 
storm water. ‘The appointment of some active man is recom- 
mended, whose business it should be to hunt up these 
places and take out warrants against all persons who drain 
their yards or roofs, or in any way turn storm water into the 
sewers. Attention is also called to the outlet of the storm 
water drain at the foot of Beale street, into which the Grand 
Opera House sewer empties." The dump boat is directly over 
the outlet, and the garbage dumped into the river at that 
poiut has entirely stopped it up, so that the storm water and 
sewage is now forcing an outlet through the pavement on the 
levee. This will cause serious damage, and should be at- 
tended to. 
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The work in Chelsea was seriously retarded by the delay 
in shipment of pipe ordered early in the summer, and which 
did not arrive until some time in November. 


For work done on Chelsea sewers, see table. 


The 10-inch sub-main in the alley north of Saffarans street 
has been held down, so as to admit of an extension east to 
Manassas street. A great deal of water was encountered in 
all trenches, making the work more costly and difficult. 


The force under Mr. J. T. Ferguson is at present laying the 
line in the alley north of Looney street. On the completion 
of this line, the force will be moved back and finish up all 
the laterals. This is very important, as nearly all the house 
connections are made with these branches, besides getting the 
necessary flow of water for the main pipe from the flush 
tanks, which are placed at the ends of these branches. 
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The work done on the Waring system was greatly increased 
by the delay in the Chelsea work, most of the lines built 
being extensions of 6-inch branches, and there being a large 
stock of this size pipe in town, the construction force was 
kept busy while waiting on the Chelsea pipe. 


For work done on the Waring system, see table. 


Thanks are due from this Department to Messrs. Woods & - 
McGrath, J. A. Bailey & Co., and other plumbers for loan of 
pipe, which has since been returned by Messrs. Jno. A. Denie 
& Sons. 


The Grand Opera House sewer was built early in the season. 
This is a 12-inch sewer and commences on the north side of 
Beale street opposite Mulberry street, and runs west and 
empties into the storm water drain at the foot of Beale street. 
At the Main street crossing the sewer is 19.5 feet deep, allow- 
ing for extensions north and south on Main street. 


For work done on this line, see table. 
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This line cost $2,129.95. Of this amount the Grand Opera 
House Co. paid $800, Mr. W. M. Randolph paid $454, and 
the city paid $875.95. Sixty-two (62) new manholes have 
been built on the different old lines of the Waring system, at 
such points as would give the best control of the different 
branches in the event of stoppages. The beneficial results 
are shown in the decreased cost per stoppage, and the saving 
in time, as shown by the increased number of house connec- 
tions made. . 


For the coming year, 1891, we start out with a well-organ- 
ized force at work on the Chelsea system. This work should 
be pushed to completion the coming year, if possible. 


Another force should be organized and work started on 
the following lines, starting on Auction street at the alley 
east of second street and running east, following the bayou 
south of the L. & N. R. R. to the city limits. This line would 
embrace all the low country north and south of the L. & N. 
R. R., including Manassas, Ross and Dunlap streets. 


Passing to south-east Memphis the 8-inch line, which ends 
at the Lemmon property on Orleans street, should be pushed 
south and east, following the bayou. 


This line will reach the large and thickly-settled territory 
lying east of Lauderdale and south of Georgia and Tate streets. 
Any extensive additions to the west main are not recom- 
mended, until either the present defects along Hadden avenue | 
north, already mentioned, are remedied, or a new outlet built 
through to the river south of Vance. 


The natural drainage of Ft. Pickering, as far south as the 
city limits, is north. A line built along Elliott street, tap- 
ping the east and west mains of the Waring system, and run- 
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ning west under Main and Trezevant streets to the river, 
would not only relieve the Waring system, but, by following 
the various’ bayous south with branch lines, reach all the ter- 
ritory west of Mississippi avenue and south of Webster 
street, including Ft. Pickering. 


Any system of sewers which may be adopted for south- 
west Memphis should be of sufficient size and capacity, not 
only to carry of the sewage, but to accommodate the waste 
from any and all factories, etc., which may be located there 
in the future. 


30 Operations of Sewer Department in 1890. 


Table Showing Cost of Sewer Department from January 1 to Decem- 
ber 31, 1890, Inclusive. 


Pe eRe OER OWAD i s:asitsg 4cenao hs ve gaa carhaiins «tsb binges MMbOeGs $1, 400.00 
CONSTRUCTION, 
2 flush tanks............ccsesscesesseesecerseeseresscees soaseseee $ 77.85 
OG THORMONER ii isis, Jtscs te vvivesdsussccee’ lacigi aaa tenoeVouboee 2,282.80 
BO ROGEP CONNECHONS | ..5.y:) 5d ccowincncevgtaeneas counesecdsabs 1,877.15 


NEW LINES. 
1258 feet Grand Opera House Sewer, 1 flush tank, 4 


manholes, 254 feet house connections,............ 0.0006 2,129.95 
8088 feet Waring system, 9 flush tanks, 28 manholes, 
OBO feet: house CONMECHONSy ...0.cehereceracssosdeasescen 5,689.29 
3610 feet Chelsea system, 3 flush tanks, 9 manholes, 
616 feet house CONNECTIONS. .....-.crrecearerseransacesesces 3,545.81— 15,602.85 
MAINTENANCE. } 
Repairing Hush tanks, .26, icin sanscsteissdueenrens bh eccada Siemas 1,938.163 
Re Peiring MaRNOles i556. seiviyessessces seth akioasneneruayy 66.793 
EGE ODALrHCHIGRS.. i... 5c cosias'sannnis capa tveareaeeaeseeineactunees 568.63 
PLOPAITiN GS ‘StPCEEH 5.55. shecewi le sadoasene svavdapavoedtcermudagees 137.863 
Repairing damages: to: property. ccie is isce seccveenn psveeones 60.90 
R.GDALLING SE WETS i..2-5cinsvarrecasseds bees nel de imeoenmctetaktaee 243.16 
Seaming MAIN SOW ERS: siccs sci cerenvonvceehatessbekivabay cisean 614.433 
Cleaning lateral (Sewersicas!..sctcsexoesereres nd eemeestea vets 115.45 
NO OISY SLC pat niece yeaults ants cate DEN Shes Toke On TaRiee aR 843.13 
MDT Oe TEX PENSES I, cic ett uenys an cssanavnsigcmaranter ce Sr tee 212.50 
Vaepaper inten dent s..isdaesterw ass datecgabas nksatamrbninidavinetevn 1,275.00 
INBISCEAMEOIS j.c5 4c css atecevedcassiewhecaenseecnehenceccaseebars 34.26— 6,110.29 
Potaligew ers: ss5. ance ss oaved te ses oe eae nsaGess eee $23,113.14 
Various work done and to be charged to the Engineer 
PEATE Cros nates tgiu-winsbens ebatkiseas onaeeeuaknsbetean 723.03 
Total ambunt of. vouchers... sscu.<cacekize sueedescs $23 , 836.17 
CREDITS. 
Apbanie: Opera FLOUR SOG ices censure ys weaesss donccaee nee cnabeg $ 800.00 
With. Mio Randilph..cicesctaa ve dant vids 15 ea eae deals 454.00 
SCOTLWAY: SO WET ior ok cuih lean isaselssdiehoai spaces Aeoamaccoep ene ees 500.00 
Geo, Love...... iavaieanie' usec SEY SORT DO eos Teak aa ay Sota 96.20 
IMASSA ESTOS iicave danodsanunsecoesuestus auto ta sausess saoteaneenane een 5.35 
Je Pee Batley Be Gone. ees issa ess csisesesse=> sdaseavecrecsecvers 5.25 
PACKING We Peat sda gias is nike ov thovs Wcdsans 6035 detwe case ey gvuiree 86.40 
Amount to becharged to the Engineer Department,,, 723.03— 2,670.23 
Cost of the Sewer Departiment...........cccscsess ces cssees $21, 165.94 
There is also due from the Artesian Water Co., but 
not yet collected: 
Water supply to flush tanks made by this department 
AUS TIO iss AAG Gia Nake bac dant th aus Pogmarwdend 8Oten 1,566.06 


Making actual coat to Clty... iis vit secu tease acessbann $19,599.88 
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Summary of Work—Sewer Department. 


There have been constructed 2,45, miles of sewers, ;%;4, miles house connec- 
tions, 103 manholes, 15 flush tanks. 


There have been connected with the sewers: 
Old Fixtures 


: Nevw Fixtures. Remodeled. 
Ne oi oe), Uda dl caseate <ecaev acscusiny arte swasee 742 236 
Mae G adie tie: wcvaiaemane sseckqcsens= seneniahgesndse 570 151 
RN gsc eh ida esusee sey! idsedaeseas 102 31 
Ne RMR ND 2 Fae ce enor onic cg Vig dun scSs'c sau eeuse ne ae ewae 152 58 
SRM een oP enn a2 pec vecconddie anaes ccchsnteacdaeseses * 62 18 
aeRO ee ease egi tg va wsscanacdedsesseosessceaaese’ 5 5 
eo cd pace ca vewsdutan dednvede. keveas ice 6 2 
ME REINME PEN g Soa cise. oGas es hdc Ga vanes saeacsies wweasscee cea mt eeu veces 
RMR oe ch din Gs ica ve cen andes ceaicdesuscuesen veces 2 2 
eR tNN ABER EMCEE DISD enc Selo kaa.) dcacossedsesscacussssscaseseae:  ) “sdeess 18 
aR AEE SRR seen ecu c coves vacsescceseeede. 2 caeeses 2 
Mere GHEtEUOTIONS FEMOVEd, COSINE... 2... ccc ic scevscednase ovcses secccs tequeeee: $ 568.63 
MMSE RECON eae a ae fsicds sex eeccar <cccsaice” colacdnvcece Sidcdsesce eee 11,365.05 
PEAEREGHAHCE «20 ecccoccvoseeseina sess secesee Penance tenia ex see were reecen nade stone 6,110.29 


The system and service of the whole system to date, January 1, 1891, is as 
follows : 


ac aeh a poten Vicia skchoneae std casacs gucbedeccene sane 457% miles. 
Ree meee Temes CHOUDRE DY FD), )... cc cicciese esses setwosces covdsnese voces 47° miles. 
et Niy anes stirudana dasvsedacicie sau ope avecesony ehvonvesesause qua 36725 miles. 
ae Ae eRe es th oe aaah, vo ag sl azvucne we vodawsieikaviersesedouers 227 
IRR ETP eee Lays sunk e oe cL wg Nac cdc/ddebaadacddeses eoece 241 
Observation holes............... SET AR ye 5 EO RE Cee ee Ee 515 
MUU RARER Ee eet ao on ig pus or ade saa Feccda din osu sccalebacnscachasaaesecis 29 
SRO a dagen k Foyiciee cuuce + <etecessincesiuvieviacsves idovatess vosats 8277 
NE Olas isco Casi yack dbas davon canens schbacedt Sdasnvennnavdes evens 5687 
RUNNER Fag ee acdc tea histeyritevedbddencccas iecless Mattcnt cas oceieuaae Genoa’ 931 
Ne Re IRAN ga oes Sh di cule Pdskig us Acscuwaslddescecas earaseloseccneus 724 
Re ANNA as aes ocala UL) cadinesengicoaas \abseae sedsdaddosielsvsecssccceesee 549 
Ne NNN os CSI UL Va gtaice ccc hete deadekeeesvalbesce tose deaeenNeese-'ccugnaevs: cnet’ 
a IANESEM MN RIMES ad tasis deates 572 de) vocss ase'seree sndder <edseiaesvGaiccusae Cinsss wots . 92 
SENN Doe <a ones adc a eeu <Gate ac Nekadsiceuscdivataedoexseisensscse 82 


EMRE lata o ondary cess cedaisi doo) occ aad eveceedeVevenqasss) codecase yi oo 
ee isaac ues niin se dearvcsess nr vedead sb ecse vevved sosvareevens 3 


